We use a Bi gaussmeter of micron dimensions to explore the magnetic field dependence of the magnetization relaxation rate and the critical current down to millikelvin temperatures in untwinned single crystals of YBa2Cu307 z with columnar defects. The response separates into three regimes as a function of the ratio of vortex density to columnar defect density B/B~. enhancements in both critical current and quantum creep in the dilute limit, vanishing magnetization relaxation at the matching density (the proposed "Mott insulator" phase line), and the emergence of temperature-dependent vortex motion for B» B~. 
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PACS numbers: 74.72.Bk, 74.25.Ha, 74.60.6e, 74.60.Jg Applications of high temperature superconductors are severely restricted by low critical current densities and high vortex creep rates. The deliberate introduction of columnar defects is presently the best way to increase critical current densities and to shift the line separating the reversible (finite resistance) and irreversible (zero resistance) regions of the phase diagram to higher temperatures and magnetic fields [1 -3] . Columnar defects serve as strong pinning centers for vortices along the length of the vortex, and are an example of disorder that is correlated across many Cu02 planes.
As vortices are introduced into a sample with columnar defects, each vortex becomes pinned on one or more columnar defects. Nelson and Vinokur [4] have mapped a tight binding model in which the vortices can hop between randomly distributed columnar defects onto a previously studied model of quantum mechanical bosons in two dimensions [5] . They find a sharp phase transition between a high temperature vortex liquid of delocalized and entangled vortex lines, and a low temperature "Bose-glass" phase of vortex lines localized on the disordered array of columnar defects, as evidenced by recent experiments [6] and simulations [7] . At low temperatures, the model predicts as well a "Mott insulator" line phase, which occurs at an internal field B@ where each column is occupied by one vortex. At this field, an energy gap opens up, inhibiting the motion of vortices out of the defects as well as the addition of vortices to the system. In the Mott insulator phase, the vortex density should remain locked to the density of the columnar defects over a finite range of fields near B~. The small but finite value of 5 at its minimum presumably stems from the fact that the field gradient across the crystal prevents the entire sample from being at the matching field at one time. The fact that the minimum in S(B) occurs at approximately 1.5By may result from a combination of the finite size of our probe and the random positional disorder of the defects [16] . It is also possible that S at the position of the gaussmeter may be affected by decay rates in other parts of the crystal.
The enhancement in 5 at low fields over the 0 kG baseline grows rapidly with columnar defect density. Thus, for B ( B~, both the magnetization relaxation rate (Fig. 3) and the critical current ( Fig. 1) 
